Does cholesterol use the mitochondrial contact site as a conduit to the steroidogenic pathway?
The first and rate-limiting step of steroidogenesis is the transfer of cholesterol from the outer mitochondrial membrane to the inner membrane where it is converted to pregnenolone by cytochrome P450 side-chain cleavage (P450scc). This reaction is modulated in the gonads and adrenals by the steroidogenic acute regulatory protein (StAR), however, the mechanism used by StAR is not understood. The outer and inner mitochondrial membranes are joined at contact sites that are thought to be held in place by protein complexes that bridge the two membranes. While it is generally accepted that proteins are imported into the mitochondrion via contact sites, it is not clear whether cholesterol takes the same conduit to the inner membrane. Strategies to combat diseases caused by interrupted cholesterol transfer will rely on a full understanding of the steroidogenic mechanism. The challenge for the future is to determine whether StAR relies on the molecular architecture that spans the mitochondrial intermembrane space to deliver its cargo.